Acute regulation of plasma insulin-like peptide 3 concentrations by luteinizing hormone in male goats.
Recently, it was reported that in bulls secretion of insulin-like peptide 3 (INSL3) in blood occurred in a pulsatile manner and was acutely regulated by LH. In the present study, the acute regulation of plasma INSL3 and its temporal relationships with LH and testosterone were examined in six sexually matured male goats using the following experimental design. (1) After stimulating LH release by administering a GnRH analogue, blood levels of LH, INSL3, and testosterone were monitored at 15-minute intervals for 2 hours followed by hourly intervals up to 8 hours. (2) After activation of the LH receptor by hCG blood levels of INSL3 and testosterone were determine at 15-minute intervals for 2 hours, followed by hourly intervals up to 8 hours, daily intervals up to Day 8, and finally on Day 12. (3) The release of LH, INSL3, and testosterone in normal physiology was established at 15-minute intervals for an 8-hour session. Concentrations of LH, INSL3, and testosterone in plasma were measured by enzyme-immunoassays. After GnRH treatment, mean plasma concentrations of all three hormones increased (P < 0.05) dramatically from 30 minutes and remained high until 120 minutes (LH), 75 minutes (INSL3), and 4 hours (testosterone) after treatment. After hCG treatment, mean plasma INSL3 concentrations increased (P < 0.05) from 30 minutes and remained elevated until the end of sampling on Day 12. An increase (P < 0.05) in mean plasma testosterone concentrations occurred from 15 minutes and remained high until Day 6. The mean increase (maximum per pretreatment concentration) of INSL3 concentrations after administration of GnRH and hCG was lower (P < 0.01) than that of testosterone. The secretory pattern of LH, INSL3, and testosterone in the general circulation was pulsatile with a frequency of 5.5 ± 0.6, 4.7 ± 0.5, and 2.2 ± 0.5, respectively, during the 8-hour period. Twenty out of 28 (71%) of these INSL3 pulses peaked within 1 hour after a peak of an LH pulse. The mean increase (peak per basal concentration) of INSL3 pulses (2.1 ± 0.1 fold, n = 28) was lower (P < 0.01) than that of testosterone pulses (4.3 ± 2.2 fold, n = 13). In conclusion, secretion of INSL3 in blood occurred, like in bulls, in a pulsatile manner soon after LH pulses in male goats. The absolute concentrations of INSL3 in male goats were higher than that reported in other mammals. Insulin-like peptide 3 concentrations were acutely increased by endogenous and exogenous LH in male goats, but the rise of INSL3 was lower than that of testosterone.